Estrogen regulates spatially distinct cardiac mitochondrial subpopulations.
Increased susceptibility to permeability transition pore (mPTP) is a significant concern to decreased cardiac performance in postmenopausal females. The goal of this study was to assess the effects of estrogen deficiency on the two spatially distinct mitochondrial subpopulations from left ventricle: subsarcolemmal mitochondria (SSM) and intermyofibrillar mitochondria (IFM) based on: morphology, membrane potential, oxidative phosphorylation, mPTP and reactive oxygen species production. Female rats (8weeks old) that underwent bilateral ovariectomy were randomly assigned to receive daily treatment with placebo (OVX), estrogen replacement (OVX+E2) and Sham for 60days. The yield for IFM was found higher in the OVX group and lower in the SSM. SSM internal complexity and size were higher in the OVX group, although membrane potential was not different. The maximal rate of mitochondrial respiration, states 3 and 4, using glutamate+malate as substrate, were higher in IFM and SSM from the OVX group. The respiratory control ratio (RCR - state3/state 4), was not different in both SSM and IFM with glutamate+malate. The ADP:O ratio was found lower in IFM and SSM from OVX compared to Sham. When pyruvate was used, state 3 was found unchanged in both IFM and SSM, state 4 was greater in IFM from OVX rats compared to Sham and the ADP/O ratio was decreased. The RCR was unchanged in both subpopulations. The IFM from OVX rats presented a lower Ca2+retention capacity compared to Sham, however, the SSM remained unchanged. Hydrogen peroxide formation was found increased in the IFM from OVX animals with glutamate+malate and rotenone+succinate as substrates. The SSM showed increased ROS production only with rotenone+succinate. Western blot analyzes showed decreased levels of PGC-1α and NRF-1 in the OVX group. Estrogen replacement was able to restore most of the alterations induced by ovariectomy. In conclusion, our data shows that estrogen deficiency has distinct effects on the two spatially distinct mitochondrial subpopulations in oxidative phosphorylation, morphology, calcium retention capacity and ROS production.